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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting device which is bright and 
cheap at low power consumption. 

SOLUTION: The light-emitting device which can convert energy from a triplet 
excitation state into light emission, is obtained by using an organic compound 
(polynuclear complex) with a molecular structure, which is easy to generate a 
mutual interaction of spin to orbit, as the light-emitting layer of the EL 
device, or a dopant. At this time, using the central metal of the polynuclear 
complex as cheap metals (for example, Cu, Ni, Co, V, Mn, Fe, Zn, or the like) 
reduces manufacturing cost, and it becomes possible to provide the low-cost 
light-emitting device. 
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[0076] B^gg 5 1 1 {iH^^S^Sr^T 3 ^WXh 

giE^$lJiP-rSfci6tOTFT (lilT. ®?i$WTFTfcV^ 
O) 5 0 2fcJ;l/"EL^i^5 1 OA^lSff^^TV^I., ^ 
, ; ; t'(i:®I$lJ»T F T 5 0 2 L*»ll^ LT \ ^ti\ ^ 

mmumr f T(r>y- v \,zii\ihhmE.^%mthfz 

a^cOTFT (JaT> X'f v^y^^TFTfcV^d) 5:IS»t 
[0077] ttz. meSE$lJt«ITFT5 0 2{i, CdT'^ 
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ti, P f-A- ^^;i^ST F TIC L7^c:^*^?MS«:'] Sr JfP;i I. ^ 
btK^tl. mt. -y^y^TFT (H^-ti-f ) {± 

[ 0 0 7 8 ] ^7t, m?I$IJPTFT 5 0 2<7)YV^ y\,Z 

5 0 3 *^'mmwt-®^§ti"<: v ^-s , .i ; t- 
{±. Bs«® 5 0 3mf^t Lx^^mm^A . 5~ 
5 . 5 e vmwmmm^^htz^. mmms o 3 
(SELS^5 1 ommt Lxwmth. mmm5o 

[0 0 7 9] tfz. iiSmffi5 0 3c73±l:{iELji5 0 

4*^i^^t^>^^•cv^^, ^msm^zhwcEi^mt 
\iE L^=?-mmz^ttih^mt-^{> L<\mmt 

^m-'i^ti:hmmm:h'o . wtm\<z-m&xm. ietl 

i L < {i€^7n .y ^ y h Lxmrn-fh^mt-^^ 
hL<\mmt-^'^immLtzm<7ym^^m. fit. 

E i.m^z\,iwm^^mx^\^fz^^i^'tt^h<r>b-t 

h . -^mmrnxM . ^wm^mt-^'^^ni sr e hm^m, 

[00 80] EL15 0 4<7)Jifc{i:|tfii5 0 5*>' 
iStf^^ill,. ^5 0 5«0W^£Ji:tT{±ftVra^*^2. 

x\mmz\iwm^<7^imh L<\i2m^zm-fh7tm^ 
^tsmn^h L<\twzr)v^-'^j^^±^mmLx 

■[00811 tfz. Bl^«li503. ELJi504t3j: 

t>'llffi5 0 5*^^>^l)ELS^5 1 0(i. f*illl5 0 6 
T^ilTV^I). {^11^5 0 6{4EL^^5 1 OSrMS 
:fc>J;l/:Vi<*>'i>iSii-ri>^>:i6tCf5(t'^^ll>« 0 6 

[0082] mz. %mmm 1 2iiov^-ciKBH-ri.« 
ig»iiig§5 1 2\mmu5 1 1 WKji^iisfi-t (y- 

btXni-^r ^Jl-mr FT507t3it^pf-^ 4.;WST 
F T 5 0 8 ^^T I) C M O S HISSS:^ t T V ^1) . 
[0083] v'7M/i/;^:?, A'>y7T. 7'y 
f-, r-fo^'x-f ( h9y;^7r^'-h) t L<{i: 

5T(4i5i-<7)«)e^±mi^gP5 1 ihximmEn5 1 

2^igffCV^|>*^ IBi)[lISS5 1 2m^tfl>ZlC^L 



[0 084] i^c. :i^X'limmmTFT5 0 2iZE 
Lm^5 1 0(7)^®*^m^Wtwtf^§^-CV^|>*<. EL 

m^comm^^n^MmTFTizm%mzmM^ixtzmm 
h nmmmxm^ t . itfissrB^fli 5 o 3 i: mk(7) 

T\tn^^^^)VmTFT ft h^ttimtL\^. 
[0 08 5] m5{z9rsLfzT97-^y'-?h')i^ 

:^m.cr>mMm.mmm^m^\^zn^'f, ^t3. 

(A) fc(4±®ia5r^t, 136 (B) ^(4136 (A) J 
A-A* -C^BrUcB^c^BrBH^S^t, ii^c. msm 

[0086 ] 116 (A) l>Zi5\^X. 6 0 USBSSP, 6 
0 2{4y- hft^ffl!ligi)[aIffS. 6 0 3{4T-:?m^{lllg 
imiSSt'abl., tfz. y-hfi-til!llB»llIS&6 0 2fcJ: 
l^T-^m^tlllB»I[Hl^6 0 3t3fEiI$iil.ft-t{±A:l7 
@^6 0 4$r-/rt'CTAB (Tape Automated Bonding) 

ABT-r6 0 5COft:bOtC. TABx-riCiC 

Sr^tt/iTCP (Tape Carrier Package) Srgf 

[0087] >lc7)i:#. 6 0 6(4ll5tC^L7tEL*^ 

5 1 o<7i±.-n\,zw<ti6fihfif^-nxh^. ^11*^4.^ 

l)i^-;W6 0 7(Cj:'9g^^tl-CV^|.. ;&A'-W6 0 

OSrfflV^Tt^V^ ^iT14;!?A'-W6 0 6{4. 116 

(B) tCS^-rj:-5tcr9X^"/^$?6 0 6a. ||7°7X 

f->yi?^t6 0 e&<D^mhiiimm\.zm»hiifzsmm 
{mm^z\ty^^'^yYy4^A—!f^ym) 606 

b. 6 0 6c*^ib^|.« 

[0 088] 116 (B) ICS^-fiol:. 

M6 0 7{4fflg*^^^-g.itjJ:ff 6 0 ST-^i^il. E 

i^5 1 0 ^%-k\.zmm^^e 0 9 m^xth i a t^^o 

TVM., ig5WSfa6 0 9{4^$g1t;yx (f^^ 

w(;{4gs;{7'xiL<{i*^"x) . wmtfz\i7\-m'm 

[ 0 0 8 9 ] t/v:, :^mmm^z^^tfz^^m<7)m^m 

3fe«{4. 9\-m>^xMiifzmmmt. mmmm 
^mizmKim^tm<'^Mi^t^. -mmzm 
mm.m^^i^tix\>^i. mt. ELm^'^^uz^i)^ 
m^mzx 'om^tixmizm^iihzbm<-fz 
mt}rmmmLXf^^m(0'j^-^j:^^mmttizb 

[ 0 0 9 0 ] ^tj. :^mm(r)^^mi>zi!^tnfzEL 
m^izii. ^^mnmrnt^ (^^ ( i ) ~ ( i 

tfz. mmmem^tm^^h^xmmt^zbi,-^ 
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[00911 mmms d ^^mmmx-a. :^mmm 

[00 92] 07 (A) tfcV^T. 70HimiS.X'h 
0. Z.ZXiiry^^'y:^^im^^^. 7°9X^-y^$J 
tlXli. --KU-fSF, --KU75b\ 79'))Vmm. x 
^K^Sfv-fflJlg. PES (*ruxf-uy-)f;U7r-f;W) . P 
C (;K'J;{?-;J<^^-h) , PET (-1fyxf-^yrW7 
:J'k-h) tL<(iPEN (rf^Ux^^y:^7:?^- 

[ 0 0 9 3 ] 7 0 2«iK«^«M*^'b=5rl>^S^ (li 

ffi ) T'S) 0 . ^mmx'\mim^^zmit:ff') sr^ 

9Xh^. r-mi 0 3 ^^WI./ci6iOPiMt LT 
<a«g-f im^l 0 2 i:T-:?ll7 0 3\mijt 

a{ciSftf>tLl,« ^fc, 117 (A) T-{4115^$ii^^^ 
^2^7 0 2 fcT-^'^7 0 3(^^{ZiiE\^mtm 

ttixa^. iQ5X'^^^fih'^mi>timmbts:h. 

[00 94] ^LX. i^m^l0 2iiXX/T'-miO 

3{iTABx-r7 oi^itLX9Y^<r>%m^mzW^ 
^tih. ^*3. 1 Qs\mm^i 0 2tim^Lxti:mi 

WM^^LXm. 7 0 9{4T-:5'IS7 0 3Wi^§iX 

fdmmi Qem'^i3^(>^j:hmmimLx\^h, 

tfz. H^^L^Srv^*^'. TABT—r7 07<7)ith*)l>z. 

TABT-rizi c^m^rtzTCP^tmixh^w 

[00 9 5] tfz. 117 (B) 7 1 0{4i^- 

yW, 7 1 l{j:i^-;W7 1 OlcJ; D7°7X^-y^*t7 

0 iizm-^hitti^^'^-m-hh. i^~m7 1 ob 

WL7 0 1 m-mnmt l< . ;57x {^my^ 
^tts) hl<iiryx^y!'im\'^h:itti^X'^^, 

[ 0 0 9 6 ] ^^c, 7 1 2x-^s^titimmimm<^mm 

$:*fC*3 0. ^c0jl£;*;llS:ll7 (C) tc^t, 7 1 3 

mzii:^m<o^mit^mm^tiim\\ 

[0 0 97] ^fc. 17 (C) IC^-fcJ: 0 ICA>^ 7 0 

r-:?i^7 osmmmz^mtt. 

[0098] tfz. iy-)Vn7 1 QXMtiXfzmnUl 

1 4<4. S)ji*^4,'5r-&*f±«7 1 5\<zX 



[0099] l^JLhcT) J: d ^fiJ^&^tjWJiOlBt^a 
{4, BSSP7 1 4*^"^SII7 0 2 , f-m7 0 3 , A' 
yi?7 04fcJ;l/ELl7 1 3t«$fL^^v:i6. 
tcfSm'5:7'n-feX-C'f^M-r I. L t ifiX'% h . 

[ 0 1 0 0 ] iL-t. i^mmmi,z9hLtzm^m.<r>mm 
mmmmthm) ^zm^mimx^^^w zm 

^m\.zm'omzb^m<%^^^t^. -m.mz\m 
mm.tm^^iix\,^^, fit. E\.mt^h%Ltz%if 
mm.^zx ^m^tixnmzm^fi^zt m<tz 

[ 0 1 0 1 ] 'Srtj. ^mm<^mm.^z-^tfLtzEh 
m=^^z\t. ifwnffy^mt'^ (^^5^ ( 1 ) - ( 1 
1 ) x'm^fii>^mc.-^'ii>ii) c7)v^-r<iefflv^Tt^v^. 
tfz. mmmb<r>im.bm^^h^xm.thzth^ 

m.x%h. 

[0102] mmm 9 3 ^^mmmx-it. mmm8^z^s 
itz^mmzrv y hWMmmfx^'Ja.-Mti 

fzm^^^t. 

[ 0 1 0 3 ] us ( A ) tC^-r^ =J^~Mi. E LS^ 

m^^tifzmLi 0 mm^i 1 . is^i 2a. 1 2b 

Br-ri 3S:^UTr'jyMei||«14*JJR'9#{t'^) 

tix\^6. z:LX'ruyhmiW.i4<7)mmfoyi!^m 

ims ( B ) {c^-t. 

[ 0 1 0 4 ] 08 ( B ) a ic. r'J y MS^M 

140|*lg|5{C{4^^^r<i:t l/0;jf~h (A:'3it<J4 

ffi:'3i[Pi: i 0 ) 15. 18. T-^^m^mmim 1 
6iD it/y- hfi-f-fflfgisiiiss 1 7 i: tr^ii-ri. I c 

mm(>tix\^h. 

[0105]^cOJ;atc. 

»^tTABT-r*<K»9#{t<^>iX. -ecOTABx-r 

i-fYtxmmmmt ix<7)im^^-t^ruyhmum 
[ 0 1 0 6 ] ^tj. ^mmmcrmMmz^tixtzE l 

ig^^iKi. *I6B3<7)WSHI:^ ('rt=i-^ ( 1 ) ~ ( 1 
1 ) X'mtii.^mt-^'!^) ^OV^-fi^&fflv^Ti^v^. 

tfz. mmmeaym^h^^^h^xmkfh^Lth^ 
mx%h. 

[0107] immm 1 0 : immmx'\t. mmm7 1 
L < ammm 8 ^zfjk l tz^^mm^zr vyh wmL^^^ 

ifX^'J^ -Mt lfzmt:^^t. 
[0 1 08] 09 (A) l/Z^-fii^^L-Mi. ELm^ 

^mfti^tifzmm2o (HSSP2 1. T-^immmm 
niK 2 2 . y- htmmmmm 2 3 . 2 2 a. 2 

Saints) iZTAB7—7'2 4i)m^iiifhtl. 
TABr-r24$r:ri-LTrU>' VWm 2 5 *>TX 0 \^ 
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^05:139 (B) ic^-r, 

[0 1 09] 119 (B) (c^Ktckdtc. ruyhRWM 

2 50«;{iii'^^r<i:i I/0;K-b2 6. 2 9. 3 
yhx^-)U^27 tlXmmtll CtiW^tiX^^ 
^;T'{i^^Ua52 8*<IS{t'i>il-CV>S*<. 

%mm^mm. mis^f-^ <^WdEti:}£^^yvu-)v 

C 0 1 1 0 ] ^co J; 0 tl. E LS^*«$^l/iS«tC 

ayhn-3-t Lx<^mm^mhr^)y\'mm.ti^ 

[ 0 1 1 1 ] =:c±5. imim<mjiMmz-t%tifz'&^ 
«^fc{4. iifmm-mxc^% (^^s*: ( u ~ ( i 

[0112] i%m\ 1 1 ] ifwmm^mi. bai. 

wti.^ci^. m^£mmi^<rym}:.\.xM^h^ti^ 

^^X'hh. 

CO 1 1 3] ^m.mz\t. ?s^a*^SiOA-.y^9-f h 

^cOT^iii: Ltffli-^l.; tA^'-C^S. 

c 0 1 1 4 ] ^fc. imtm<^wmmz-ktfd-z^i. 
%=t\,z\t. im9i(mmY.^^ {'jt=^% (D-d 

[0115] i%im\ 1 2 :i g 
[0116] 2|s^BjO€^t5:iri: tT{4. tr'TT^^ 

span, y-^s^^-y-^;^3yti-^. y-Aa 
0. m lic^-fo 

[01171010 (A) {4ELT'fXr^>fC'?>0. 
S«c2 00K ^1^^2 0 0 2. ^gl520 035r# 

im^mmMmm^^^2 003 ^2fflv^^>I h*^' 

[0118]I110 (B) yX'h 0 . 

2101. a^gB2102. ^^A^ia52103. 



'v^2 104. A'-yTy-2 10 5. ^mi>2 1 0 
6^irtf. *^Bfl0^3^^M{4a^2 1 0 2lCfflV^S 

[0 1 1 9] HI 0 (C) ^ir'y-^JVt^^yX'M. * 
f*:2 2 0 1 . a^gB2 2 0 2. mt^2 203. jift;^ 
>f -y^2 2 0 4 *^BB«7)|g3^^fi(i:a^gP2 2 

0 2tCfflV^-?>^t*^'T'^-S, 

[oi20]iiio (D) mum^i^^mtfzmim^ 

mmX'h 0 . *«52 3 0 1. teiMf*: ( C D . LD^/i 
(4DVD^) 2 3 02. ^f^X-f 7^-2 3 0 3. 
( a ) 2 3 0 4. ( b ) 2305 ^-^tf . 

( a ) {4±i: LTB«fflfg^ll^ t. ^^gP ( b ) {i± 

tLx:ic^mm^m^^-th-b\ ^wmmm},i^ti 

^>^gp(a). (b ) ^tJ. 

[0 1 2 1 ] HI 0 (E) {ifll^S rjyf 
a-^T-S) D . *^*2 4 0 1 . ^^g|52 4 0 2 . 
24 0 3. i*f^X^ ■7^24 04. ^^iJXn-/h 24 

0 5 ^iro. ^wm%mmmmi^w>2A o 2 1 

ffli/^l.^i:*^-C#l.. ^c7)ail:M3yea-^{i:7 7>x 

^ ^ u ^ymm.>^ ^ u sr«m^b Lfcieiimt^'tf 

[012211110 (F) ^4>^-V:^;^3yh•JL-:7■e 
S>0. *«s2 50 1. S#:2 5 0 2. ^gU2 5 0 3. 
#-4^- K 2 5 0 4 ^^t?. ^^Bjco^liaJi^gU 
2 5 03t3ffl<,^|.^i:*^"t-^l.« 

[01231 :5rfc. ^^*W(CE Ll?McO|Bt)WjK*^a< 

[0124] ^Z::. ±iB€mtffa{i^ y^-^--y h^c 

ATv (y-7>Tut') ts:z<^%Tmmm.'^m 

[0 1 2 5 1 tJ^c. ^3fe^S{4^)\itTVM,aJ^*<^:>3 

[0 1 26] ^^-C-Hl 1 (A) {48l®mi§T-*'9. * 
*2 6 0 1 . ^^ai:^gl52 6 0 2. i^^A:^]gP2 6 0 
3. ^^352 6 0 4. li^^X-f •/^2 6 0 5. Ty^-^ 
2 6 0 6 im^fi<rmtMW<tmm 2 6 0 4 

m^^h^tifiX%^. =5ri3. a.T^a52 6 0 4(4llfeoW 
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[0 127] tfz. mil ( B ) (iitiPiigi {mmz 
nmmm^-T^t) ■c-^)0 , **2 7 0 1. m^32 

70 2. m-i^:^^ ^^27 0 3. 2 7 04^-g-O. *^ 

m<7)^ytmmm^-u 2702 t^fflv^s c t h . 

5r-7-'^^tlfflV^Tt^V\ ^5;a52 7 0 4{ill 

mi $ $:«i*n-ti. ¥S2:iStt s ^ t x-mmm^mi $ 

y h 9;?. hirbt' 10 0-15 Oc^BJI. § 

mmi o<7)\,^-rtimmistsm^w.m\>^xi,B: 
w tfz. :mmmi>z5f.uzm%^M<Dm^^i-r^x 

[lai] 



[0 130] 

i^mmm ^wMmm-ti>:iti,zx'omh<rm 

{zm^^h:itxmh\^m^m^umm-n(rm>!^ 
nft ^^w^ 3 X h tit -g) z. t tn-^ h . 

[01] E\^m=f-<r»^yY^^ryyMs^^rctm. 

[02] EL^i^<7)AyH^>fr^^7A2:5^-ril. 
[113] EL*^c7)A'yF:S^^7^5^5A$r^-ril, 
[114] EL^^cOA'yH^^T/^AS-^-rS. 

[05] mmmmmmm^-tm. 
0. 

[071 m^m<r>iMimi5Xumsmm^:^^ 

0. 

[08] ^3t^sc^«^^-r0. 

[09] mmmmmf^^-rm. 

[010] «miim^75:i#:^j&^^-r0» 

[011] «miiftio^«si^j&^-r0. 

[02] [03] 




[04] 



[051 
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2701 



2701 



2704' 



(B) 



